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A peculiar group of fossils that has hitherto been referred to the 
genus Oxtha has for some years been known to occur in the Creta- 
ceous of southern Europe and of Texas. Attention was lirst promi- 
nently called to it by Chott'aCs description and tigures of Odrea 
joanme from Portugal. The very similar form from Texas has been 
described by Hill as 0. m(nhso)u\ and almost simultaneously tiy Cragin 
as a part of llippnrhe-^ ftaheUlfer. Similar forms, to which reference 
will again be made, have been found in the Venetian Alps. 

All these fossils have the general shape of Ostrea^ but are very thin 
compressed forms, with the two valves similar and almost invariably 
still attached to each other, and wkh rather prominent dichotomous 
ribs. That this peculiar sculpture is not essential to the group, how- 
ever. is proved by the occurrence of the smooth species described in 
this paper. 

In connection with my general work on the invertebrates of the 
Comanche series, 1 have restudied Odrea mumoni^ examining the 
types of Hill and Cragin, together with a larger suite of specimens 
collected by myself near Austin and a few obtained by Messrs. Hill, 
Vaughan, Prather, and others at various points in Texas. By means 
of polished sections and liy carefully cutting away the upper valve 
from a number of specimens, with the study of fragments and acci- 
dental fractures, it has been possilile to determine satisfactorily most 
of the internal features of the shell and to prove that the species is not 
an Ostrea nor referable to any descrilied genus. The new generic name 
Chrmdroihmta is therefore proposed with Odreu munsoui Hill as the 
type. The new species described on a following page, though ditfer- 
ing greatly in external appearance, has the same hinge structure, and 
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is rofciTCcl to this ^enus. Aiith(Mitic cxtiiiiples of Ontreci jonnnw also 
show the eluimcteristic hiiig’c strueture of ( 'hondrodonfd as seee in 
cross section. The collections referred to, except the types of Hill 
andCrag-in, are in the United States National ^Museum, and this notice 
ispul)lished here by permission of the Director ol the United States 
Geological Sui’vey. The descriptions of the genus and of the two 
American species follow. 

CHONDRODONTA, new genus. 

Shell of rather large size, sessile, ostreiform, attached by the left (?) 
valve; texture, subnaci’cous; hinge plate greatly elongated, without 
propel* teeth, but with a long chondrophore in each valve a little back 
of the median line, extending from the beak across the hinge plate 
and projecting considerably beyond it into the body cavity, the chon- 
drophore of the attached valve forming the overhanging anterior wall 
of a deep, narrow groove into which is received the chondrophore of 
the upper valve in the form of a rather thin oblique lamella, whose 
free edge is slightly curved upward. Near their umbonal ends the 
chondrophores are nearly in eontact, but toward their other extremities 
they are separated by a space of from 1 to 8 millimeters (according to 
the size of the shell). This space must have been tilled by the resilium, 
which was evidently attached to the under side of the chondrophore in 
the lower valve and to the upper side of that in the free valve, the 
whole forming an interlocking arrangement that could have allowed 
very little motion of the valves, and is etfective even after the resilium 
has disappeared, for the two valves are almost invarial)ly found tirmly 
united. 

Pallial line remote from the margin, as in Pectinidae, Spondylidae, 
etc., usually not very distinctly marked; adductor muscle doubtless 
single, though its faint impression has not been positively recognized; 
lower valve, moderately convex; upper valve, flat or concave, so that 
the body cavity is very shallow; surface, either with radial, irregularly 
dichotomous plications, or nearly smooth, with only concentric growth 
lines. 

— Odt\a munsoni Hill, from the Edwards limestone of Texas; 
also represented by Chondrodonta (jJahra^ new species, from probably 
the upiDor part of the Glen Rose limestone near Kerrville. Tex. 
European representatives of the genus are Ostreci joiouue from Portu- 
gal, probably (>. aff. maw<onl (Hill) Boehm, and possibly Terquerniit 
forojfdle}i)<ls Boehm from the southern Alps, all of which have been 
referred to the Cenomanian, though varying opinions haA^e been held 
as to their exact position in the Cretaceous, the latest reference of 0. 
joaiudv being to the Turonian and of the Italian form to the Albian 
or Gault. 
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The peculiar interlocking- cliondrophore.s ^ will serve to distingui.sh 
this o-onus from any deserilied type known to me, making it so distinct 
that it is dilheult to assign it to any of tho established families. The 
superficial resemblance of the shell to Ostrea is proliably due almost 
entirely to its similar sedentary habit, and its internal features are too 
distinct to permit its reference to the same family. 

I he genus TcrquctH ia Tate ^ {— ( Wrpr)iteri(( Deslongschainps ^ not 
Gray) is somewhat similai- externally, but it is attached by the right 
valve, has a long, narrow, ligamental groove in each valve, and the 
rounded muscular scar is dee])lv impressed, while the pallial line is 
not visible. This name, T r^tninia, was proposed for a f('W species 
of Liassic shells, was afterwards applied, probably erroneously, to 
sevei-al Triassic species, and still more recently to the above-mentioned 
Cretaceous form, whicli I suspect to be based on an imperfectly pre- 
served specimen of (hondrodonta. 

Some of the internal features of Hhmite-s^ especially the pallial line 
and in thin-shelled specimens the faintly marked muscle scar, are 
.suggestive of Chondrodonta , The chondrophore also extends across 
the hinge plate and projects slightly beyond it into the body cavity, 
but it is a deep, simple groove in each valve. In the early stages of 
growth the shell has well-marked ears, and in the right (attached) 
valve a byssal sinus, neither of which features has been recognized in 
L'hond rodotda. 

The aihnities of (Fhondrodonta seem to be with the supei’family 
Pectinacea, which includes the Spondylida? and Limida> as well as the 
Pectinidje. TerqUinula has usually been referi'ed to the 8pondylida\ 
but in ZitteFs Grundziige der Palaontologie, and also in the English 
edition of the same work, it is transfei* *red to the Ostreida, without 
good reason, as it seems to me. Judging from figures and descriptions 
only, I would place it at least in the same superfamily with Chondro- 
donta, * 

CHONDRODONTA MUNSONI (Hill). 

(Plate XXV, figs. 1-5.) 

Oslrea munsoni Hill, Proc. Biol.Soc. of Washington, VII, 1893, p. 105, pi. xii. 
lUppurites flahelUfer Cragin (in part), 4th Ann. Kept. Geol. Surv. Texas, 1893, 
p. 190, pi. XL, fig. 1 (not pi. xxxviii, fig. 3). 

Shell attaining a large size, vaiying in outline from ovate to 
elongate-ovate, and irregularly triangular; beaks inconspicuous, 
slightl}" deflected laterall 3 % with a variable, usuall}^ small, area of 

'This structure has been observed in eight specimens of (7. munsoni, five of C, 
glabra, and four of C. joannse. 

’^Appendix to Woodward’s Manual of the Mollusca, 1867, p. 65. 

*Mein. Soc. Linn, de Normandie, XI, pp. 127-131, pi. xix, figs. 2-11. 
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attachment on the lower valve; attached valve moderate Iv convex, 
but varvino’ considerably in this respect; upper valve ^ slightly con- 
cave, almost conforming to the curvature of the lower valve, so that 
the space between them is extremely thin; surface of both valves 
marked by rather tine radiating ribs, about equal in width to the 
interspaces, and many of them branching one or more times before 
reaching the margin, or with short ribs interpolated between them; 
sculpture often equally strong on both valves, but in some cases 
nearly obsolete on the upper valve; internal features as described for 
the genus. 

Average specimens usuall}" measure from 130 to 150 mm. in length 
and about 7o to 75 mm. in greatest breadth. One ovate specimen 
measures 121 mm. in length and 94 mm. in greatest breadth and occa- 
sional examples are more nearl}^ circular in outline. One very large 
triangular specimen collected by ilr. Hill is 160 mm. in length aild is 
expanded in fan-shape toward the base until it is 172 mm. ]>road. 
The convexity or thickness of the two valves united is s(ddom more 
than 10 mm. and there is little diUerence in this respect between j^oung 
and adult shells. 

There is a perceptible, though not great, variation in the coarse- 
ness of sculpture of dillerent individuals, as may be seen by the illus- 
trations. 

The s])ecies is associated at most localities with RcuUoUtes david- 
son! Hill and it is often found attached to that foian. This habit led 
Cragin and other members of the Geological 8m-vey of Texas to sup- 
pose that both shells belonged to the same animal which was described 
as Illppurlte,^ f(d)iIUferd The shell is usually attached by one edge 
of the lower valve near the beak and it often shows a tendency to grow 
around the supporting object. A curious example of this is seen in 
the smaller of Hill’s hgured types (now preserved in the geological 
department of Johns Hopkins University), which shows a fragment of 
Radiol lies shell nearly half an inch long firmly attached in a deep 
notch that involves both valves of the Chondrodonta, 

Ostrea joaniup Choffat ^ from the Cretaceous of Portugal is very sim- 
ilar to this species in form, sculpture, and all other described characters 
except that the sculpture is consideral>ly coarser. Through the 
courtesy of Prof. Paul Choli'at I have received a dozen specimens of 
0. joannw from ]\Ionte Serves and Runa, Portugal, since this descrip- 
tion was written. Sections were '^‘ut across the umbonal i‘egion of 

' Mr. Hill inadvertently described the upper valve as the lower. 

^ This name has a few weeks’ priority over (Mrca mumoni, but since it was applied 
to two entirely distinct forms its designation as Hippuritea necessitates its restriction 
to the Rudistid portion of the complex species. 

^Recueil d’etudes paleontologi<jues sur la faune Cretacique du Portugal, I, p. 34, 
Ostreidae, pi. i, figs. 1-7, and pi. ii, tigs. 8-19. Lisbon, 1886. 
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.several specimens, and in at least four these show essentialh^ the same 
hinge sti’iicture as C. mwhsoni. I do not consider the Portuguese and 
Texan forms specihcally identical, however, as Professor Chothit ‘ has 
done, though they are certainly congeneric. The sculpture is much 
coarser in O. jnanim and the ribs are much more angular even when 
they are not larger. Chotfat at first referred the horizon of 0.j(f<nni(e 
to the Cenomanian, but in later papers he treats it as Turonian. 

G. BoehnC has figured a form from the Venetian Alps as Ostna nf\ 
undhsonl that still more closely resembles the Texan species in external 
features. Associated with it are some smaller shells that Boehm has 
described as Terque7)u<( f()rojnIiemii< figuring the interior of a worn 
specimen. This figure is such as might be drawn with a few slight 
errors in restoration from an iniperfectl}" preserved attached valve of 
Chondrodonta miinsoni^ and it is very probable that the types of Tet‘- 
qneiiiia foi\)jidlensis yoxmg^ specimens of the 0.dre(( njf. mioh^onG 
and that they all belong to Chondrodonta. From the same region 
Futterer has described Pbnia <hstreirformls.^^ which, according to 
Boehm, is identical with his Osfrea aff. )tninsonb and more recently 
Schnarrenberger^ has identified probably the same form as Qxtrea 
nunsoni. These Italian fossils also have been referred to the upper 
Cenomanian by Boehm, though the beds containing them have at dif- 
ferent times been referred to horizons as widely separated as the 
Urgonian and the Turonian. Schnarrenberger considers them older 
than the Cenomanian. In ChotfaCs latest paper, above cited, O. niim- 
s(ni! Hill, 0. aff. 7n\uisoni Boehm, and Pinna ostreafonnis Futterer, 
are all treated as synonyms of 0. joann(e.,\i\\di the Portuguese beds in 
which the species occurs are placed in the middle Turonian. 

A note by Virgilio® treating of the group of Ostrea joanmv, to which 
Professor Cholfat kindly referred me, has not yet reached Washington, 
and so could not be consulted. 

A few other forms, including one from the Nummulitic of Egypt, 
have been referred to the group of Ostrea joannaC but as nothing 
could be learned as to their internal features, they have not been con- 
sidered. The sculpture alone is not to be depended upon as character- 
istic of this gi-oup. For example, Conrad^ figures a form under the 

^ Revue Critique de Paleozoologie, II, 1898, p. 174, and Mon. Strat. systtune rreta- 
fi(pie du Portugal: La Cretacique superieiir an nord du Tage, pp. 183-184, Li.sbou, 
1900. 

‘ BeitriigezurKenntniss der Kreide in den Siidalpen, I. Die Schio«- uud Calloneghe- 
Fauna, Pala^ontographica, XLI, 1894, p. 90, pi. viii, tigs. 1, 2. 

^ Idem., tigs. 5 and 6. 

^ PaUeont. Abhandl., Dames und Kayser, VI (new series II), 1890, Pt. 2, p. 259. 

^ Berichte d. Xaturforsebenden Gesellscbaft zu Freiburg i. Br. XI, July, 1901, Pt. 3, 
p. 190. 

®Bolletino della Societa Geologiea Italiana, XX, 1901. 

’ Lynch’s Report of the Llnite<l States Flxpedition to Explore the Dead Sea and the 
River Jordan, pi. i, tigs. 7 and 8. 

Proc. N. jM. vol. xxiv— 01 
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mime OMvvn nir(j((t(i, whi(‘h hiis a lo^vel■ valve, with sculpture quite 
similai' to that of C. })ut examination of the original speci- 

men, now in the museum of Yale University, shows that it is a true 
Oxfrea with a smooth upper valve and not at all related to C, iaum<mc 
LoeaUths and jaxdthm . — HilFs ligured types (‘ame from Belton, 
Texas: those discussed hv Cragin as part of a supposed llipparites^ 
from Bartons Creek, near Austin, Double Mountain, in Stonewall 
County, and Big Springs, Howard County: additional specimens in the 
Texas State collection are labeled ''Cooper Mountain, Kent County;'’ 
the specimens nowtigured are from Nolands River at Belton, and from 
the bed of Bartons Creek, near the stone bridge 2 miles from Austin, 
where the species is abundant; a few additional specimens are from 
near Kickapoo Springs, on the west fork of Nueces River, from High 
Bridge, on Pecos River, and from Bluti* Creek, about 25 miles west of 
Waco, the latter collected by ^Ir, ftohn K. Prather. The species is 
contined to the Edwards or '‘Caprina" limestone, in the Fredericks- 
burg division of the Comanche series. Precise correlation of the hori- 
zon with the Phiropean section will not now be attempted, but it is 
certainly much okhu- than the Turonian. 



CHONDRODONTA GLABRA, new species. 

XXVI, fi-s. l-:t) 

Shell rather large, flat, or sometimes variously bent; lower valve 
gently convex; upper valve concave, closeh" conforming to the curva- 
ture of the attached valve: beaks inconspicuous, sul)median, scarcely 
at all deflected laterally, with a very small area of attachment on the 
lowei' valve; surface of both valves smooth with only irregular lines of 
growth; internal characters as described for the genus, the hinge plate 
of the low(‘r valve showing also one or two obscure shallow grooves 
in advance of the chondrophore. 

An average s})eciinen measures 117 mm. in length, G8 mm. in greatest 
breadth, and 10 mm. in convexity of the two valves united. The 
general hal>it of the shell is very similar to that of ( \ inan>«)ni and the 
strnctun' of the hinge is cssmitially the same. The smooth surface at 
once sepai’ates it from that species. It also appears to be somewhat 
more regulai in form and more nacreous in texture. 

Local if E and jaif^ifion. — The types (live specimens) were collected by 
the writ(u- in 1SP5 at a ((uarry one mile east of Keri’ville, Texas, where 
the species is abundant, associated with Monopleura in a thin band near 
the middle of the limestone then (piarried. The horizon was thought 
to be the upper part of the Glen Rose, and therefore considerably older 
than the horizon of ( \ nnjn^<ndu though 1 did not have the opportunity 
to study the stratigraph}' of the neighborhood in detail. 
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p:xplanatiox of plates. 

Plate XXV. 

Chondt'odonUi munsoni {Hill), p. 302. 

Fig. 1. Lower valve of a medium-sized .somewhat elongate specimen lacking nearly 
an inch of the nmbonal portion and cut across the lower part of the hinge. 

2. View of the upper end of specimen rcpresente<l by tig. 1, jjolished to show 

transver.se section of the two valves and their chondro])hores. 

3. A similar section across the lower part of the hinge of the same siHvimen at 

the cut shown in tig. 1. 

4. o. ttpposite views of a small specimen showing sculpture of the same strength 

on both valves. 

(The specimen represented by tigs. 1-3 has the upper valve nearly smooth.) 
Plate XXVI. 

Chomlrodonta glahra, new species, p. 305. 

Fig. 1. Exterior of a small attached valve. (The striations on the lower portion are 
accidental, due to slight slipping movements of the rocks.) 

2. Interior of same, showing the hinge and the pallial line; pp, pallial inipres.sion; 

c/, chondrophore of lower valve; cu, In’oken edge of chondrophore of the 
upj)er valve still adhering in the groove of the lower valve. At its broken 
distal extremity it may be seen curving under the other chondrophore. 

3. Cross section of lower }>art of the binge of a larger specimen. 



